Oxygenation-linked changes in the ultraviolet absorption and circular dichroism spectra of spiny lobster hemocyanin.
As an approach to elucidate the mechanism of the protein structure change in the cooperative ligand binding, the UV difference and CD spectra of aromatic residues in Panulirus japonicus (spiny lobster) hemocyanin were examined. The native hemocyanin showed an O2-induced narrow-banded change in the absorption spectrum around 290 nm, which was not affected by pH in the range of 7.5 to 9.5. When the native hexameric protein was stripped of divalent cations with EDTA (at pH 7.5), the magnitude of the narrow-banded difference was reduced to about half, whereas it was almost completely abolished on dissociation into subunits (stripped at pH 9.5). The magnitude of the absorption change was found to be proportional to the degree of O2 saturation in the native and stripped hemocyanins. It was inferred that the spectral difference reflects a tertiary structure change directly linked to the oxygenation, though it depends greatly on the subunit association. Panulirus hemocyanin showed negative CD bands in the region of 260 to 300 nm, the intensities of which were considerably reduced by oxygenation and also by dissociation into subunits.